DESCRIPTION OF PROBLEM
Inorganic sulfate is not generally considered a dietary essential, although many reports have indicated that it spares TSAA [l, 2, 31. The catabolism of Methionine (Met) and Cystine (Cys) [4] supplies the chick's need for sulfur [5]. Data suggest that dietary inorganic sulfate is needed to prevent an increase in the normal TSAA requirement [6, 7] .
Although there is no dietary requirement for inorganic sulfateperse [6, 7] , it can be used in poultry diets [2,8,9] to meet the bird's need for sulfur. If an animal does not receive sufficient sulfate in the diet, it will meet its need by oxidizing the TSAA. Sulfate's sparing action frees theTSAA for protein synthesis so it need not be metabolized as a source of sulfur [8] .
The response from sulfate depends on the amount of TSAA in the diet [lo] . Chicks will exhibit a sulfate response only if the diet is deficient in Cys and contains enough Met to meet nutritional requirements but not an excess of Met that can be converted to Cys. A response has been obtained from the addition of inorganic sulfate to the diet of commercial laying hens [lo, 11, 121. However, a response to sulfate occurred only when the diet was deficient in Met; there was no response when the diet contained adequate TSAA [12] .
For many years fish solubles (FS) was included in all poultry diets because it was be- 
EXPERIMENT 2
This experiment was conducted to determine whether the addition of FS and/or Na2SO4 to a practical commercial type diet fed to young hens during hot weather would enhance performance. The experiment used 320 Hy-Line W-36 SCWL pullets, 18 wk of age. Four diets were fed in a 2 x 2 factorial arrangement of treatments to 15 replicates of five hens each. A practical-type control diet was formulated using corn and soybean meal; a second diet contained 3% FS [18] ( Table 2) . Each of these two diets was fed with and without 0.10% Na2SO4, which was added at the expense of corn. The experiment was conducted for 56 days. Procedures for collection and analysis of data were the same as in Experiment 1, except that a two-way analysis of variance was used.
EXPERIMENT 3
This experiment was conducted to determine whether sulfate Fvould meet the hens' Cys requirement under the conditions necessary for a sulfate response. We used 600 Hy-Line W-36 SCWL hens, 27 wk old, that had been fed a commercial type corn-soybean meal diet. Fifteen diets were fed in 3 x 5 factorial arrangement of treatments to eight 
replicates of five hens each. Five different levels of Met were fed: 0.28%, 0.30%, 0.32%, 0.34%, and 0.36%. A corn-soybean meal basal diet containing 0.28% Met was used ( (Table 4 ). There was no significant difference in WL of hens receiving diets with and without Dynamate. Methionine intake explains the absence of a sulfate response. The Met and Cys requirement was recently found to be 6 mg/g EC and 3.5 mg/g EC, respectively [19]. For hens receiving the diet with 0.250% Met, supplemental Dynamate failed to produce a sigmfkant response because they had a daily intake of 187 mg Met ( Table 9 , more than needed for a daily EC of 29.7 g. This level of Met intake enabled the hens to meet their sulfate needs with Met and Cys. At the 0.295% level of Met, supplemental Dynamate did not produce a significant response, although the daily Met intake was only 185.4 mg ( Table 5 ). The lack of response may have occurred because egg content was low: the hens' dietary requirement for Met thus was lower than that of hens producing greater EC. In addition, the daily intake of Cys was more than adequate. Lower daily intakes of Met and Cys might have yielded a response to sulfate supplementation [lo, 11, 121.
EXPERIMENT 2
There were no significant differences in EP, EM, EC, or WG with the addition of FS and/or NaZS04 to the diet (Table 6 ). Hens receiving the diet with 3% FS had lower EW than hens receiving the control diet. EW of hens given the diet containing FS and NazS04 was not significantly different from the EW of hens receiving the control diet. Hens receiving the control diet with FS had lower EC than hens receiving the control diet and the diet with FS and sulfate.
FI of hens receiving the diet with FS was significantly higher than that of hens receiving the control diet and the diet with sulfate. One factor accounting for this difference was the control diet's containing 15 kcaVlb more energy than the FS basal diet ( Table 2) . FC of hens receiving the FS diet was significantly greater than that of hens receiving all other diets (Table 6 ).
Daily energy intake was greater for hens receiving the FS diet (Table 7) . Since hens receiving the FS diet had higher FI, they also had a significantly higher intake of Met and Cys ( Table 7 ). The addition of either FS or NazS04 to the commercial type feed in this experiment did not improve performance of young commercial layers during hot weather. However, the hens' intake in this experiment was approximately 300 mg Met/day, an amount in excess of the requirement for their level of production [19] . Performance did not improve when FS was added to a practical corn-soybean meal diet; therefore, inorganic sulfate did not limit performance.
EXPERIMENT 3
The response to supplemental Met (Table 8 ) was significant (P = .O0Ol). When the diet contained 0.28% Met, addition of either Na2S04 or Cys yielded a significant improvement in EP, EM, and EC. At this level of Met, the addition of Na2S04 and Cys also significantly reduced WL. When the diet contained 0.28% Met, supplemental Cys or NazS04 yielded no improvement in EW, FI, or FC. The interaction of Met x Cys was sigdicant for EP (P = .002) and EC (P = .035). This was the result of an improvement from supplemental Cys when the diet contained 0.28, 0.34, or 0.36% Met, but no improvement when the diet contained 0.30 or 0.32% Met. The interaction of Met x sulfate was not significant for any measurement.
When 0.016 Cys was added to the diet with 0.30% Met, EM or EC was lower than JAPR SULFATE AND FISH SOLUBLES EM and EC for hens fed the unsupplemented diet with 0.30% Met or 0.30% Met plus sulfate (Table 8 ). There was no difference in EP, EW, FI, FC, or W L of hens fed diets with and without Cys or sulfate when the diet contained 0.30% Met. For diets containing 0.32%, 0.34%, or 0.36% Met, there was no difference between supplemented and nonsupplemented diets for any of the response measurements (Table 8) .
A response was obtained from supplemental sulfate only when the diet contained 0.28% Met. This response was due to a TSAA intake lower than the hens' requirement [19]. At this level, hens had a Met intake of 221.4 mg/bird/day and a Cys intake of 126.5 mg/bird/day ( Table 9 ). The intake per g E C was 5.87 mg Met/g EC and 3.36 mg Cys/g EC (Table 10) .
Sulfate supplementation spared Met from being catabolized for its sulfur content when a low level (0.28%) of Met was fed. However, sulfate supplementation did not improve performance when the diet contained higher levels of Met, since the TSAA intake exceeded the hens' requirement. 
